The list of known congruent numbers less than 1000 is extended by a proof that 19 primes of the form 8fc + 7 are congruent.
The positive rational integer a is called congruent if and only if there exist rational nonzero integers x, y, z, t such that x2 -ay2 = z2, x2 + ay2 = t2. (This is the definition in [3] where the history of early work on such numbers is given;
Sierpiriski [4] requires, unusually, that y should be 1.) The most recent work on congruent numbers appears to be that of Alter and Curtz [1] , who list the numbers < 1000 known to be congruent or incongruent. In [1] 457 appears in both lists but, as noted later by the same authors [2] , is in fact congruent.
In the present note a simple method, which enables a number of additions to be made to the list of congruent numbers, is described.
In what follows p denotes a prime congruent to 7 (mod 8).
If p is congruent, we have 2x2 = z2 + t2 = 2((}hz + lAt)2 + (-xhz + W)2), 2py2 =t2 -z2.
Hence, x = I2 + m2, z + t = 2(l2 -m2), t -z = 4lm, or x = I2 + m2,z + t -4lm, t -z = 2(l2 -m2); whence py2 = lm(l2 -m2).
Hence, just one of /, m, I -m, I + m is p times a square, and the rest are squares. Also, since we may suppose that (x, y) = 1, we have (t, z) = 1 and so no two of the squares have a common factor. In case I we have a2 -pb2 = c2, a2 + pb2 = d2 and a < a2 = / < I2 < x so that, by the method of descent, case I does not arise.
In case II we have, again by congruences modulo 8, that a is even and b odd; and since a2 + b2 = d2, we have a = 2ef b=e2 -f2, whence pc2 = (2ef -e2 + f2)(2ef + e2 -f2).
Since (/, m) = 1, we have (e, f) = 1 and so, since e, f cannot both be odd because b is odd, we have either (i) 2ef-e2 + f2 = pg2, 2ef + e2 -f2 = h2, or (ii) 2ef-e2 +f2 =g2,2ef+e2-f2 = ph2.
(i) gives (e + f)2 = h2 + 2/2 and since (e +/,/)= 1 we have
